THERMODYNAMIC MODEL OF A COMPLEX.
177
170. Properties of a complex.
If two phases coexist then the corresponding points on the (v, s, u) surfaces have a common tangent plane determined by the tangential coordinates (p, T, fp) which are the same for both phases.
If three phases coexist, p, T} \p are the tangential coordinates of a triple tangent plane to the three corresponding parts of the thermo-dynamic surface.
The boundary between any two phases is determined by a tangent plane rolling in double contact with the two corresponding parts of the surface; this plane envelopes a developable surface.
If two phases coexist then the point (p, T, |p) lies on a curve of intersection of the corresponding parts of the thermodynamic surfaces.
If three phases coexist then the point p, T, fp is at the common intersection of the three corresponding parts of the thermodynamic surface.
The boundary between any two phases is determined by the curve of intersection of the two corresponding parts of the thermodynamic surfaces, and the proj 3otion of this curve on the plane of (p, T) determines the curve of saturation referred to p, T as variables.
171. Representation of an actual complex on the (v, s, u) surface.
Let (vf, s1, u1} and (vf}, s!t, un) represent two phases of the substance which can exist in the presence of each other. Then if mf, m" are the masses of the two phases occurring per unit mass in any complex formed of them, the volume, entropy and energy per unit mass of the complex are given by expressions of the form
v = wV + m"v",
and hence the point (v, s, u) referring to the complex lies on the straight line joining the points (V, $', ur) and (v11, s", un), and is the centre of mean position, or centre of mass of masses mf, mn at the two points (V, sr, u1} and (yn, s1', un). The locus of such points is the developable surface enveloped by the double tangent plane to the (y, s, u) surface of the two phases.
Similarly for a complex of masses m', mn} mfn of three phases at the triple point the volume, entropy and energy per unit mass of the complex are the coordinates of a point on the triple tangent plane which is the centre of masses mf, mf/, wfff at the respective points of contact.
Now take the plane of (v, s) as the plane of projection; let S, L, V be the projections of the points of contact of the triple tangent plane corresponding to the solid, liquid and gaseous states, and let the thick curved lines represent projections of the loci of
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12ergy of unit charge corresponding to dT = T x increase of entropy = Td% (a, T), nature of S only can occur in one phase, giving four phases altogether, in accordance with the rule.
